Impact of pulmonary hypertension on tricuspid valve function.
Pulmonary arterial hypertension (PAH) results in increased right ventricle (RV) afterload leading to RV remodeling, tricuspid regurgitation (TR), and RV failure. Though characterizing the mechanisms of TR in PAH may suggest new treatment strategies, the mechanisms leading to TR in PAH have not been characterized. In the present study, eleven porcine tricuspid valves were studied in an in vitro right heart simulator. Annular dilatations of 1.2 and 1.4 times normal area, papillary muscle (PM) displacement simulating concentric RV dilatation and eccentric RV dilatation due to concomitant left ventricle dysfunction, and two levels of PAH hemodynamics were simulated independently and in combination. Relative TR, tenting area (TA) along each coaptation line, and coaptation area (CA) of each leaflet were quantified. Results showed a significant increase (p ≤ 0.05) in TR with both increased mean pulmonary artery pressure (mPAP) and annular dilatation of 1.4 times normal. Increased mPAP significantly decreased TA but tended to increase CA, while PM displacement significantly increased TA but did not affect CA, suggesting competing effects of transvalvular pressure and leaflet tethering. Annular dilatation significantly decreased anterior and posterior CA but did not affect TA. These results may inform future TV repairs in PAH to reduce TR and improve RV hemodynamics.